Powder X-ray diffraction. In order to establish whether the thermally induced polymorphic behavior of IMACET single crystals occurs in the bulk material, powder diffraction patterns of IMACET and its deuterated analogs were recorded on PANalytical Empyrean diffractometer equipped with a sample heating stage. Intensity data were collected using CuKα radiation (λ = 1.5418 Å) by 2Ө scans in the range 5-80°. The temperature was increased with a rate of 10 K min -1 and the data was collected at different temperatures: data for form I data was collected at 298 K, for form II at 420 K, and for form III data was collected after cooling of the heated sample to room temperature.
Supplementary Figure 7.
Powder X-ray diffraction patterns of the three polymorphs of IMACET (a, b) and its deuterated analogues (b-d). The temperature at which the patterns were recorded is indicated in the plots. Panel d shows the diffraction patterns of form I of the protiated and deuterated analogues at 298 K. Note: The samples for these measurements were prepared by very gentle grinding without applying excessive pressure to avoid suppression of the TS transition.
Supplementary Figure 8.
Variable-temperature powder X-ray diffraction patterns of IMACET and IMACET-D6. Note: The samples for these measurements were prepared by very gentle grinding without applying excessive pressure to avoid suppression of the TS transition.
Crystallization. In an attempt to obtain good crystals, IMACET-D2 was recrystallized from EtOD at room temperature. Crystals that were obtained overnight were filtered, washed and collected. The crystal batch contained two habits: trapezoid-like crystals and oblique crystals that lacked sharp edges, corresponding, respectively, to phase III and phase I that crystallized concomitantly. The phase identity of the two forms was confirmed by their behavior on heating (phase transitions) observed with a microscope equipped with a hot stage. The crystal faces were indexed from single crystals by collecting a limited number of reflections with single crystal X-ray diffraction analysis. 
Computational details
All calculations were performed with the CRYSTAL14 package, 2,3 a periodic ab initio program based on atom-centered (Gaussian) basis sets. The geometry optimizations were performed within the framework of Density Functional Theory (DFT) making use of the hybrid B3LYP functional, 4 that includes part of the exact HF exchange, which reduces the self-interaction error and improves the performance in the description of the structure of solids. In all calculations, the positions of all atoms were fully relaxed along with the cell parameters. In the evaluation of the Coulomb and Hartree-Fock exchange series the five threshold parameters that determine the level of accuracy were set at 7, 7, 7, 7, 14. The threshold on the SCF energy was set to 10 −8 Ha for the geometry optimizations, and 10 −10 Ha for the frequency calculations. The reciprocal space was sampled according to a regular sub-lattice with shrinking factor equal to 4; this is absolutely reasonable due to the moderately large number of atoms in the unit cell that gives a physically small unit cell in the reciprocal space.
The dispersion forces that are absolutely relevant in the case of molecular crystals, were treated using London's method adapted to ab initio method by Grimme. 5, 6 The DFT energy was corrected adding the term:
where the summation is over all atom pairs i,j and lattice vectors g which define the cell, with exclusion of the i = j contribution for g = 0; C6 ij is the dispersion coefficient for the ij-th pair of atoms; f is a damping function used to avoid near-singularities for small inter-atomic distances Rij,g; s6 is a scaling factor that depends on the adopted DFT method (for B3LYP s6 = 1.0), as estimated by fitting the binding energies of non-covalently bound complexes belonging to a large set of molecules. A double- plus polarization quality basis set was used; the 6-31G(d,p) 7 is a small basis set in molecular calculations, however this does not hold for periodic band structure calculations which do not necessitate accurate description of the tails of the wavefunction due to the assistance from the basis function of the neighbor centers. Supplementary Table 1 
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